Abstract-ICT has been employed in various areas, including eParticipation to support citizen participation and achieve democracy ideal. Trust as a social behavior can be used as a method to model preferences and facilitate better participation and interaction in a decision making within a group of decision makers. In this paper we present literatures survey related to eParticipation and trust in computer science; we also proposed a Group Decision Support System model and application, which utilizes trust to support decisions in a collaborative team. In brief, the model is based on the synthesis of group members' preferences following an appropriate aggregation procedure.
I. INTRODUCTION Information and communication technology (ICT)
has become deeply involved in various studies regarding decision making. Advances in ICT facilitate solution on some of the decision making problems such as in politics, economics, and engineering sciences. Nowadays, decision making is not only based on single decision maker perspectives but also involves several decision makers, also called as a group decision making. In politics, especially in governmental concept, this group usually consists of government staffs who also expert in their fields. However, government today with democratic concepts requires much more citizen participation in decision making to achieve democracy ideals stated by Abraham Lincoln's (the government of the people, by the people, and for the people). Furthermore, we believe that ICT could be applied to enhance citizen participation in the policy process [36] . Macintosh [22] mentions the overarching objectives of eparticipation are given as: (1) reach a wider audience to enable broader participation; (2) support participation through a range of technologies to cater for the diverse technical and communicative skills of citizens; (3) provide relevant information in a format that is both more accessible and more understandable to the target audience to enable more informed contributions; (4) engage with a wider audience to enable deeper contributions and support deliberative debate.
There is no clear definition of e-Participation from various literatures, however we can conclude that ICT usage (particularly Internet based) in those participation action and mechanisms, with the implication that the technology has the ability to change or transform the communication processes between the participants involving citizens in societal decision making, is also called as e-Participation. It is normally associated with some form of political deliberation or decision-making within the formal political process (e.g. voting), or outside it (e.g. political activism) [30] .
Our literatures review concentrates on how participatory research can be applied in the decision-making sense, and also includes e-Participation research's state of the art. Moreover, this paper contributes to the work of defining the emerging research area of e-Participation by: (1) describing and categorizing recent set of relevant and important literatures in area of e-Participation; (2) proposing new model of eParticipation for decision making purpose and developing it into a prototype called Par-GDSS.
The rest of the paper is organized as follows. Section 2 provides a brief review of existing e-Participation research. Section 3 and 4 presents our e-Participation model and application. Finally in section 5 we conclude the paper and state our future work.
II. E-PARTICIPATION LITERATURES SURVEY E-Participation is a technology-mediated interaction between the civil society sphere and the formal politics sphere, and between the civil society sphere and the administration sphere [30] . The main point of e-Participation is the citizen, i.e., the purpose of e-Participation is to increase citizens' abilities to participate in digital governance, including participation in the political process and the transformation of digital government information and services.
Literatures survey shows that e-Participation is an emerging research area and has been studied and implemented in some developed and developing countries ( [11] , [26] , [30] ). However, survey also finds out that e-Participation (related to Decision making) still has limited source both in theory development and its practice. In table 1, we present eParticipation research based on its motivation and reference discipline from 29 paper sources.
1. The participative imperative. This motivation emphasize in participation principle where stakeholders in society (citizens in various roles and stakeholder groupings) have an intrinsic right to participate in the formation and execution of public policy, especially when it involves their interests. This principle is derived by argumentation from principles in philosophy and political science, and is commonly protected in democratic societies by law, convention, and practice. However, the extent of this intrinsic right, the nature of the participation, and the democratic forms which enable it are open to debate. This research motivation can therefore be associated with a desire to understand, improve or reshape societal participation forms. 2. Instrumental justification. This motivation relate to the study of the effectiveness of government and policy making is, and how to improve it. Stakeholder participation in public affairs can be instrumental in more effective policy making and governance. This is because consultation with societal stakeholders can lead to improved public policies and encourage adoption and implementation of policy and services. 3. Technology focus. This motivation point out the role, effectiveness of information and communications technology to improve participation in the political process through: enhanced reach and range (inclusion); increased storage, analysis, presentation, and dissemination of contributions to the public policy and service debate; better management of scale; and by improvements to the process of organizing the public sphere debate.
However in practical implementation, those motivations often overlap with each other's, thus we present only the dominant motivation of the research paper as described in table 1.
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In reference discipline related to e-Participation, Sanford and Rose [30] identify several related fields, i.e.: (1) information systems, (2) political science, (3) social and political philosophy, (4) social and economic philosophy, (5) public policy, (6) computer science. Further explanation of eParticipation can be found in [30] ; [22] ; [34] ; [44] ; [28] ; [17] .
Phang and Kankanhalli [28] in their paper stated that eParticipation initiatives have several objectives, such as: to provide citizens information, to support citizens' participation, to utilise citizen's input in decision making processes, and to investigate citizens' needs. Table 4 shows e-Participation initiatives categorization based on its objectives, i.e.: (1) information exchange, (2) education and support-building, (3) decision-making supplement, and (4) input probing. Our work focuses on how technology can support decision making processes as an e-Participation objective.
Although Non-government organization (NGO) and private sector are also relevant to e-Participation but basically e-Participation is a citizen focused research. Macintosh [22] has identified e-Participation as part of e-Democracy. EDemocracy is defined as ICT usage involving citizens, in order to support a democratic decision making process and to strengthen a representative democracy.
A democratic decision making process is divided into two categories, which are: e-Voting and e-Participation (Macintosh, 2004) . Therefore, it can be concluded that technology involved in e-Participation should deliberate citizens' opinion, reform government's citizen and furthermore provide better government's service to its citizens.
In spite of several pro and contras regarding the prospects of ICT towards better governance and democracy, this paper believes that ICT can facilitate participation in decision making processes and also supports collective deliberation.
III. PROPOSED E-PARTICIPATION MODEL As stated above, the main objective of this study is to support and facilitate wider participation using ICT (eParticipation) as decision-making supplement. For this reason, we propose a model utilize multi-criteria decision analysis (MCDA) aiming to assist decision makers on the entire process following a structured approach (specifically in process 1, figure 1) ; trust and reputation mechanisms to encourage and assist in knowledge sharing and education process (process 2, figure 1 ) also group decision making process (process 3, figure 1 ); and consensus with centrality approach to construct group decision (process 3, figure 1) . Moreover, the model consists of three main processes (figure 1), i.e. [38]:
1. Agenda setting process. This process mainly contains of clarification of the decision context, i.e.: problem and objective definition, criteria and alternatives exploration, and identification of participants.
2. Knowledge sharing and education process. This process involves iterative learning process by providing advice taking service. A decision maker can find and ask advisors using trust and reputation mechanisms, in order to improve her decision's quality. This process also aim to inform participants about the why and how decision is made from other participants' (e.g. experts) perspectives.
3. Group decision making process. This process includes evaluation of decision criteria and alternatives. All alternatives are measured with regard to every decision criterion using a related measurement scale. These evaluations based on subjective judgments by participants themselves. This process also supports participants' decisions iteration and refinement in order to reach consensus, facilitating by supra decision maker role. Related to computer science, trust has been used in various fields, e.g. data/information filtering and collecting strategy [21] , [13] , [39] , [40] ; security mechanism [35] , [6] ; information/ knowledge sharing [19] , [4] ; and recommender system [42] , [24] , [46] , [32] . Table 2 summarizes several literatures in trust related to computer science application.
As we can see from table 2, trust model has not been utilized in decision making area; while it has been used widely in data/ information collecting and filtering and recommender systems. Our effort is employed trust into our e-Participation development. Reputation and recommendation are the common terminologies used in trust model. Further explanation of how our trust model works within our decision making model can be found in [37] and [38] . For implementing our model into Par-GDSS application, we follow framework of ICT exploitation for e-Participation initiatives described by Phang and Kankanhalli [28] . The framework in table 4 shows there is no single participatory technique and ICT tool that can satisfy all four objectives of eParticipation initiatives. Therefore it is important to first identify the objective to be served by the initiative to improve the probability of success of an e-Participation initiative, www.ijacsa.thesai.org followed by a careful selection of the best-matching techniques and ICT tools for the objective [28] .
TRUST MODEL AND APPLICATION USED IN COMPUTER SCIENCE Our paper is oriented toward e-Participation efforts with the decision-making supplement objective aim to extract specific information from citizens, such as, citizens' preferences on the use of an empty plot of land in the city. In these e-Participation efforts, citizens are given an opportunity for direct input into the planning process, as mentioned by Phang and Kankanhalli (2008) .
Therefore our model provides characteristics, which are: control of participation processes, interactions among planners and participants, mechanisms for data collection. Those characteristics aim to support decision-making supplement as e-Participation objectives.
Related to our e-Participation application (namely as Par-GDSS), we construct and integrate trust model into our proposed decision making model. Table 3 This is a simple but the least reliable model since there is no need for any recommenders in the system to prove the recognition of its recommendation. While partial trust algorithm applies when a peer uses only some of the recommendations to measure trust value of another peer [25] .
For the next step, we then implement our model into an application named Par-GDSS. Par-GDSS is a web based application which can be reached online at www.pargdss.com. We follow a three-step procedure proposed by Phang and Kankanhalli [28] as presented in figure 2.
We define Par-GDSS objective as a decision-making supplement. The participatory technique used is group decision making with consensus achievement. Consensus achievement is produced by the role of Supra decision maker as the leader of the group.
Finally, we then decide Group Decision Support Systems (GDSS) with trust and reputation mechanisms as the ICT tool to support the technique and, in turn, the objective. [28] IV. PAR-GDSS: E-PARTICIPATION APPLICATION The architecture of the GDSS (named as Par-GDSS) employs M (Model), V (View), C (Controller) design pattern, which adopted from software engineering approach. MVC separates web application's logic from layer presentation so then it has components to manipulate data, user interface, and application control. 

Dashboard: This module handles all information related with an event involving a citizen (user), e.g.: received message (inbox), newest comment, and upload document.
Modul Forum: This module handles all activities related with Discussion Forum, e.g.: post topic, post thread, post discussion, view discusssion.
Modul Message: This module handles all activities related with sending and receiving messages between users (one to one user).
Modul Session: This module handles user session.
Par-GDSS is a web based application which can be accessed through a login page, where users have to provide appropriate password. The system recognizes two roles: Supra decision maker and citizen. Supra decision maker works on a fully functional mode of the system, while citizen work on a mode presenting a subset of functionality based on their trust level. Figure 3 shows the functionality for each citizen. www.ijacsa.thesai.org For every event changes, we provide two kinds of mechanisms, i.e.: trust and reputation mechanisms, consensus achievement mechanism.
V. CONCLUSION
Our literatures survey finds that e-Participation in decision making area is still lack of research and implementation. Therefore, this paper proposes an e-Participation model using trust to assist participatory decision making, while enhances collective deliberation among citizens. The idea of trust mechanism utilization is coming from the possibility of any doubtful has been taken by decision maker. Unlike expert decision makers, citizens as decision makers could have no prior information regarding what and how decision should be made of. This paper then proposes to adopt the 'real life' behavior, by providing interaction and consultation between citizens in order to produce better decision's quality. Focusing on the process of making decisions on public matters with citizen participation, this paper also investigates state-of-the art researches related to e-Participation.
The advantages of our proposed approach are:
(1) it provides a transparent control mechanisms by employing trust and reputation mechanisms, so that it can promote democracy aspects and not only works as group decision support systems, (2) it can support various decision makers with different backgrounds and skills by providing information and knowledge through trust and reputation mechanisms (a beginner decision maker can learn how to decide from other trusted and recommended sources), (3) it can enhance participation level to some extent by providing wider participation access and resources and also supports better interaction among decision maker (learning and sharing process to achieve final group decision). Our
